To identify biases and threats to validity of Internet survey data collection on HIV-related risk behaviors, we studied 1,546 Latino men who have sex with men on the Internet recruited through banner impressions on a leading national gay Internet site. The study could be completed in English or Spanish. Of those commencing, 33.6% dropped out before completing the 450-field questionnaire. None of the linguistic variables (level of use of Spanish or English) predicted dropout. However, dropouts were more likely to identify as Puerto Rican or Black, to reject the $20 compensation or offer it to a charity, to not have met men for sex on the Internet, to identify as bisexual or heterosexual, and to use Web sites or personal ads for contact and to use the Internet less at home than those who completed the study. Men in seroconcordant monogamous relationships and those who had not met a man for sex on the Internet were also more likely to drop out. These data suggest that there are no linguistic and few demographic and Internet use variables that are associated with dropout. Issues of compensation and respondent characteristics that make it likely that there will be a large number of inapplicable data fields in the questionnaire appear to be significant predictors of dropout. Although there were many data missing, the dropouts did not appear to be at greater HIV-associated risk than the completers. The fact that there appear to be few systematic demographic or Internet use biases in dropouts suggests that the completers do not represent a seriously skewed sample of those Latinos who commence the Internet survey.
As researchers increasingly use the Internet for data collection, questions arise as to the biases inherent in the method and the threats to validity of data collected on the Internet. This is particularly the case with sexual activity, since the Internet has become a popular site for making sexual contacts. These sexual contacts have increasingly been identified as associated with increased risk of sexually transmissible infections (STIs) including HIV.
The 10 most popular chat rooms on America Online, the largest online provider in the nation, are all sexual, three of them, gay (Shaw, 1997) . In one study, men who use the Internet to have Sex with Men (MISM) spent 10-15 hours per week in chat rooms (an advantage of using the Internet for HIV prevention should be its popularity among men who have sex with men, or MSM). Benotsch, Kalichman, and Cage (2002) found that three quarters of the gay men they surveyed at a gay pride event in Atlanta used the Internet to access gay-oriented Web sites and over a third had met a sexual partner via the Internet. However, little is known about how the medium of the Internet impacts sexual negotiations. Although cybersex (virtual sex) is totally safe, a report of seven syphilis cases in San Francisco traced to a chat room demonstrated the STD risk potential for MISM (Klausner, Wolf, Fischer-Ponce, Zolt, & Katz, 2000) .
A study of 856 clients at a Denver HIV testing site compared those clients who had ever sought sex via the Internet (n = 135, 16%) with those who had not (n = 708; 84%; McFarlane, Bull, & Reitmeijer, 2000) . Internet sex seekers were disproportionately MSM, more likely to report histories of STDs, reported a greater number of partners, more anal sex, more sexual exposure to MSM, and more HIV-positive partners (29% vs. 15%). The concluded that the Internet may be a risk vector for HIV, and that strategies should be developed to promote STD/HIV prevention among online sex seekers. Subsequently, Bull, McFarlane, and Rietmeijer (2001) , studying over 3,000 males on the Internet reported that MSMs were 7 times more likely to have gone online to find sex partners and 8.5 times more likely to have had sex with an Internet partner, as well as significantly higher rates of a number of risky sexual behaviors, and higher Internet partner numbers.
A second study of sexual networks over the Internet compared San Francisco STD clinic attendees who reported seeking sex over the Internet with those who did not (Kim, Kent, McFarland, & Kausner, 2001) . MISM were more likely to report receptive anal sex, less condom usage, rectal gonorrhea, and to be Latino (Kim et al., 2001) . Although these studies show consistent findings, the problem of representativeness in STD clinic studies need to be acknowledged. Clearly, nonclinical samples of MISM need to be studied to gain a fuller understanding of HIV risk in seeking sex on the Internet. Best, Krueger, Hubbard, and Smith (2001) argued that Internet sampling permits the generation of diverse rather than representative samples and reported that comparing samples drawn simultaneously using the Internet and telephone sampling indicates that the psychological decisions underlying common political decisions did not vary between these samples. These data are supported by Mathy, Schillace, Coleman, and Berquist's (2002) study on lesbian and bisexual females, in which their Internet sample when compared with a Gallup poll obtained by random digit dialing was not significantly different with regard to urban/rural residence, race/ethnicity, and proportion at poverty level, although the sample was significantly younger and better educated. Social desirability responding was not found to be significantly different comparing Internet and paper surveys in students randomly assigned to the two groups (Hancock & Flowers, 2001) . Where Internet surveys compared with mail sur-veys are delivered, there are no differences in response rate although the Internet is significantly faster, suggesting that the Internet is equally acceptable (Truell, Bartlett, & Alexander, 2002) .
There are some characteristics of the Internet that are not equivalent to questionnaire studies and completion rates. Attention spans and time frames may be shorter on the Internet, with it being easier to click to more interesting sites, and the length of time to completion of a questionnaire may not be as obvious as in a paper-and-pencil survey where the number of pages remaining is clear. For studies of sexuality on the Internet, it is critical to understand dropout rates, what biases they introduce into data analyses, and whether these constitute significant threats to the validity of studies based on Internet data collection. These have been described for male and female samples in a Scandinavian study : Ross, Daneback, Månsson, Cooper, and Tikkanen (2003) found that men were likely to drop out than women and that half the men had dropped out by item 23 and half the women by item 49. Dropouts were more likely to be male, heterosexual, living with someone else, and to have a slow line speed. However, there are few if any studies that examine the biases associated with dropout for MSM or for Latino samples.
The present study examined the rate of dropout and characteristics associated with completion of a study of sexual behaviors related to Internet sexual activity in Latino MSM. We also examined the linguistic, demographic, and related characteristics of those who did not complete the study and the biases these introduce to data interpretation.
METHODS
As part of a larger study of HIV risk behavior among Latino MISM, we studied the demographic and Internet characteristics of 1,026 Latino MISM. To summarize, in November-December, 2002 , over a 47-day period we posted 47,495,771 banner advertisements for a university-based study of sex and the Internet for Latino MSM Gay.com, the largest gay-themed Web site in the United States. Banner advertisements were placed on three types of sites within Gay.com: chat rooms (where participants can textually interact with and meet online partners, including negotiating sex), personals (where participants can advertise for personal and sexual contacts), and run of service (ROS; a broad category where advertisements are randomly placed throughout the Web site). This yielded 33,024 clicks onto our Web site and 1,742 enrollees, 1,026 completed surveys which were deemed "unique completers" (Figure 1 ). All study materials were prepared in English, then forward and back translated into Spanish. All subjects had to choose to answer in either English or Spanish. Subjects were given four options for $20 compensation: traditional money (requiring name and addresses), e-money (solely requiring an e-mail address), donation to a named charity, or the option to decline compensation. To assess language preferred, a language scale was composed of five Likert-type items (language you read, language you use at home, language you think in, language you use with friends; 1 = Spanish only, 2 = Spanish > English, 3 = both equally, 4 = English > Spanish, 5 = English Only). The fifth item was a similar 5-point scale on how well the respondent speaks Spanish (1 = fluent, 5 = not at all). The study was approved by the relevant university committee for the protection of human subjects and all respondents provided informed consent. 
ANALYSIS
Data were analyzed using SPSS, Version 11.5. For variables that were categorical, the chi-square test with Yates correction for discontinuity where appropriate was used: for interval or ratio level data, t-tests (with separate variance estimates where Levene's F indicated significant inequality of variance) was used. All significant levels were set at the 5% level (two-tailed). A Kaplan-Meier statistic was calculated for dropout rates between the Spanish and English forms of the questionnaire. Because of the progressive dropout rate, with the exception of the behavioral risk outcome measures, we confined the analysis to variables occurring in the first three sections of the 15-section questionnaire.
RESULTS
The demographic characteristics of the Internet-recruited sample of convenience and the U.S. census population for Hispanics are compared in impressions yielded 534 clicks (.15%), χ 2 (3) = 161.00, p < .001. When given the choice, 823 (59%) of our sample preferred traditional check, 438 (29%) e-money, 229 (11%) a donation to a named charity, and 56 (2%) no payment. Payment type significantly predicted completion rates, which were 73%, 67%, 48%, and 39%, respectively, χ 2 (1) = 68.74, p < .001).
Data on the sample's Internet use appear in Table 2 . Most participants appeared very familiar with the Internet, with mean year of first Internet use being 1995.5, or 6.5 years before the study was undertaken. The most popular Internet formats when seeking or engaging in sexual activity included chat rooms (n = 959; 94%), instant messaging (n = 811; 79%), viewing Web sites designed to help people meet others for relationships or sex (n = 737; 72%), viewing explicit pictures (n = 676; 66%), and e-mail to contact individuals (n = 640; 63%). By contrast, only a minority reported using personal advertisements (n = 504, 49%), live Web cams (n = 349, 34%), bulletin boards (n = 274; 27%), and Web sites requiring payment for membership (n = 201; 20%).
The number of hours spent online in sex-related activities was strongly associated with hours on the Internet at home (r = .69; p < .001), weakly associated with hours on the Internet at work (r = .15, p < .001) and at other places, (r = .08; p < .05), hours using the Internet for personal activities (r = .22; p < .001) or work/education (r = .08; p < .05), and negatively associated with year of first Internet use (r = .17; p < .001). No significant association was found between hours spent online in sex-related activities and age.
The majority of completing participants (N = 865; 84%) chose to complete the study in English, whereas 161 (16%) chose Spanish. Although a significant minority (204, or 20%) reported speaking predominantly Spanish in the home, only 123 (12%) reported thinking predominantly in Spanish. In terms of linguistic fluency 896 (87%) rated they spoke English very well, 115 (11%) well, 14 (1%) not well, and 1 (0.1%) not at all. Ratings of Spanish fluency were lower, with 377 (37%) rating their Spanish linguistics very well, 313 (31%) well, 262 (25.6%) not well, and 72 (7%) not at all.
The data comparing the dropouts with the completers are presented in Table 3 . Data (Figure 2 ) indicated that none of the linguistic variables distinguished dropouts from completers, with Kaplan-Meier curves indicating minimal and nonsignificant separation (log rank = 0.45, df = 1, p = 0.5). On the composite Language scale, there were no significant differences: dropouts, mean n = 17.3 ± 4.5, completers = 17.7± 4.4, df = 1502, t = 1.6, p = 0.11. Few demographic variables (Puerto Rican identity, black identification) distinguished the dropouts. There were likewise few Internet use characteristics (using Web sites for contact, using personal ads for contact, using the Internet less at home) distinguishing the dropouts. Method of payment (personal vs. donation) of the incentive was a significant predictor of dropout, as were never having met a man for sex on the Internet, defining oneself as bisexual or heterosexual, and being in a seroconcordant monogamous relationship (as opposed to not being in a safe relationship). Despite the low number of dropouts responding because of its later placement in the questionnaire, two of the outcome variables (behaviorally safe vs. unsafe sex, and contextually safe vs. unsafe sex, including both Internet-mediated and conventionally mediated sex) were analyzed and indicated no significant differences between the samples.
DISCUSSION
These data should be interpreted with the caveat that this sample is nonrandom and composed of volunteers to a gay Web site questionnaire, which recompensed respondents for their time. As can be seen from Figure 1 , response rate can be variously calculated, from almost 47.5 million banners being displayed, which resulted in 0.7% of clicks on the link, and of these, only 5% believed that they were eligible and wanted to enter the study. Although this is a low rate, the fact that the study was advertised as being for Latinos, who constitute about 13% of the U.S. population, mitigates this slightly. We have no reason to anticipate that this low response rate is different to other Internet studies, and this illustrates the selective nature of Internet samples. Ross et al. (2003) reported similar data from their Swedish study. However, data from Table 1 suggest that the geographical dispersion of the Internet sample approximates that of the distribution of Latinos in the U.S. population and the race and ethnicity of Latinos in the U.S. population. Nevertheless, the low response rate of clicks on the link to moving to enter the study highlight the importance of understanding biases in entering and completing, or dropping out of, Internet studies. One third of those entering the study did not complete the study. In an uncompensated Swedish sample of mixed sexual identities, Ross et al. (2003) reported a 51% completion rate, but the acceleration of their dropout curves and that in the present study are similar, with the bulk of dropout occurring early in the questionnaire. From the characteristics of the sample, it is apparent that despite the fact that although only one in four spoke only English, only 16.2% chose to complete the survey in Spanish. It is interesting that despite the Spanish form's being about 25% longer than the English one (the same number of questions but taking a greater number of words), there was no significant difference in the proportion dropping out between the Spanish and English form completers, suggesting that it is the point reached in the questionnaire rather than the length of the pages, which is the critical variable in dropout. These data suggest that linguistic variables are not relevant in dropping out before completion. Being of Puerto Rican origin and identifying as Black were both significantly associated with dropout. Community characteristics were not associated with dropout, nor were age or numbers of years using the Internet. However, the variable of payment format for the study was significant: using the personal payment forms of check or e-money were associated with a higher probability of staying in the study compared with the lack of personal payment (to charity or no payment). Because this question was asked at the commencement of the study, these data suggest that there may have been an awareness of the possibility of dropout or possibly that the lack of personal payment lead to a lower motivation to continue. This implies that recompense is an important variable in completing the study, as Frick, Bächtiger, and Reips (2001) have previously noted. In the present study, dropout was much lower than that in Ross et al.'s (2003) study where no compensation was provided. Although the samples were not directly comparable (although both were studies on Internet sexuality), it might be inferred that compensation may increase the retention from half to about two thirds. Those who reported that they had never met a man for sex via the Internet also were significantly more likely to drop out, perhaps as the specificity of the questions lead them to realize that most of the survey was less relevant to them.
The question of relevance is also raised by those who were more likely to identify as bisexual or heterosexual being more likely to drop out, and dropouts were more likely not to be in a seroconcordant monogamous relationship. The last four categorical variables in Table 3 are taken from much later in the survey and thus most of those who were likely to drop out had already to do so but were included to determine whether there was a trend for HIV safety outcome variables to be associated with dropout. From this limited sample of later dropouts, it appeared that there was no trend toward those with higher risk to drop out or to remain, although the lower numbers of seroconcordant monogamous MISM suggests that, again, after recognizing that this was a questionnaire looking at risk behaviors, people tended to drop out.
These data taken together present a picture of the typical dropout as being someone for whom it becomes obvious, after progressing through the questionnaire, that it has limited relevance or is aimed at a different level of risk, perhaps driven by the number of inapplicable items encountered. The only variables associated with dropout that were demographic were Puerto Rican or Black identification and slightly lower use of the Internet at home. Those who identified themselves as not completely gay may also have been less committed to the process. It would appear that an incentive payment going to the individual is also an independent predictor of completion.
At one level, these data are encouraging, because they suggest that there are few systematic demographic or risk behavior biases that require oversampling or controlling for in Internet surveys. On the other hand, they do suggest that being more explicit about the relevance of the study and the population for whom it may be less applicable, and the time investment involved, might discourage those who are more likely to drop out, from starting. It would be equally interesting to be able to determine possible biases between the individuals who clicked the link on the banner advertisement and entered the study compared with those who did not, but one might speculate from the data comparing those who completed the study or dropped out that, again, direct relevance rather than any specific demographic variables were behind this.
In conclusion, the threats to validity of the relatively high dropout rate would appear to be based on the centrality of the research to the participant, along with monetary incentive going to the individual to motivate completion. Other systematic biases are unclear from these data but do not appear to relate to Internet use variables or specific demographic characteristics. What demographic characteristics were identified appeared related to race rather than ethnicity or language variables. However, these data can probably not be generalized beyond Latino MISM in the United States, and additional studies in other populations to determine biases and threats to validity of Internet data surveys will be required.
